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RESULTS

METHOD

BACKGROUND

• Lecanemab’s Phase 3 trial CLARITY AD indicated a sex 

difference in the drug’s efficacy.1,2

• Future trials may evaluate sex-specific efficacy, requiring 

adequately powered sex subgroups.

• In simulations of CLARITY AD, we combine interpretable 

Digital Twins with prediction-powered inference (PPI) to 

reduce sex subgroup sample sizes vs. a standard analysis.3

CONCLUSION

2) Simulated sex-specific trial data:

• Resampled subjects from approximately half of each sex 

dataset. Recruits were randomized 1:1 to drug and placebo 

groups. CDRSB∆bl scores at 18 months were interpolated 

using the sex-specific models, encoding a 25% CDRSBΔbl-

reducing drug effect.

1) Modelled cognitive decline: 

• Linear mixed effects models tracked 5-year CDRSB change 

from baseline (CDRSBΔbl) separately in 316 male and 209 

female ADNI subjects meeting CLARITY AD criteria.

• PPI required ~16.5% fewer female 

and ~14.1% fewer male recruits to 

reach 0.9 power vs. the standard 

analysis (Fig. 1).
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3) Estimated drug effect:

• Standard analysis: Used a t-test to estimate drug vs. 

placebo group difference in mean 18-month CDRSBΔbl. 

• PPI: Predicted each recruit’s CDRSBΔbl as the mean of 

their most-similar Digital Twins, ranked by Gower’s distance 

between the recruit’s baseline demographic-clinical profile 

and the profiles of subjects in the independent half of the 

sex-matched dataset. Used a t-test to estimate drug vs. 

placebo difference in mean prediction-adjusted CDRSBΔbl.

• Sex-specific optimal numbers of 

Twins per recruit were used (Figs. 

2 and 3).

• Predicted and known CDRSB∆bl 

correlated more highly when using 

most-similar Twins than random 

Twins (Figs. 2 and 3).

4) Repeated simulations & calculated power:

• Power is the proportion of 3,000 simulations with a 

statistically significant drug effect estimate.
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• Prediction-powered inference with interpretable Digital Twins reduces required sample sizes for 

sex-specific Alzheimer’s drug efficacy analyses.
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